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WEIGHT CHANGE AND CHANGE IN TIBIAL CARTILAGE VOLUME AND
SYMPTOMS IN OBESE ADULTS
A. Teichtahl y, A. Wluka y, S. Tanamas y, Y. Wang y, B. Strauss y,
J. Proietto z, J. Dixon x, G. Jones k, A. Forbes y, F. Cicuttini y. yMonash
Univ., Melbourne, Australia; zUniv. of Melbourne, Melbourne, Australia;
xBaker IDI Heart and Diabetes Inst., Melbourne, Australia; kMenzies Res.
Inst., Hobart, Australia
Purpose: There are a paucity of data examining the effects of weight
change on knee joint structures and symptoms. This study examined
the effect of weight change on change in knee cartilage volume and
symptoms in an obese cohort.
Methods: 112 obese subjects (BMI  30 kg m-2) were recruited from
various community sources to examine the effect of obesity on mus-
culoskeletal health. Tibial cartilage volume, determined by magnetic
resonance imaging, and knee symptoms, determined by the Western
Ontario andMcMaster Osteoarthritis Index (WOMAC), were collected at
baseline and an average of 2.3 years later.
Results: Percentage weight change was associated with change in
medial tibial cartilage volume (b -1.2mm3, 95% CI -2.3 to -0.1 mm3, p ¼
0.03) that was consistent throughout the spectrum of weight loss
through to mild weight gain. Percentage weight change was not asso-
ciated with change in the lateral tibial (p ¼ 0.93) or patella (p ¼ 0.32)
cartilage volumes. Percentage weight change was associated with
change in all WOMAC sub-scales (all p  0.01): pain (b -1.8mm, 95% CI
-3.2 to -0.4mm), stiffness (b -1.6mm, 95% CI -2.5 to -0.7mm) and
function (b -6.9mm, 95% CI -11.6 to -2.1mm).
Conclusion: The linearity of effect implies that weight loss is associated
with reduced medial cartilage volume loss and improved knee symp-
toms, while weight gain is associated with increased medial cartilage
volume loss and worse knee symptoms. These results suggest that in
obese people, small amounts of weight change may have the potential
for a disease modifying effect on both knee joint structure and symp-
toms. While weight loss is an important primary management strategy
in obese individuals, avoidance of further weight gain should also be a
clinical goal.
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THE PATHOPHYSIOLOGY OF SUBCHONDRAL CANCELLOUS BONE IN
POSTMENOPAUSAL KNEE OSTEOARTHRITIS: DIFFUSE
MICRODAMAGE ACCUMULATION, OSTEOCYTE CELL DEFICIENCY
AND BONE MARROW HYPERVASCULARITY
J.S. Kuliwaba y,z, Y-R. Lee y,z, S. Naas y, D. Muratovic y,z,
J.M. Humphries y,z, D.M. Findlay z. y SA Pathology, Adelaide, Australia;
z The Univ. of Adelaide, Adelaide, Australia
Purpose: The role of fatigue microdamage in the adaptive response of
cartilage and subchondral bone in the pathophysiology of human
osteoarthritis (OA) is debatable, given that experimental data are pre-
dominantly animal. The prevalence of microdamage in human knee OA
is unknown. Thus, the study aim was to investigate the occurrence of
microdamage and its relationship to bone resorption, osteocyte-lacunar
network integrity, bone marrow vascularity, and microarchitectural
morphology in subchondral cancellous bone of postmenopausal
women with and without knee OA.
Methods: OA tibial plateaus were retrieved from postmenopausal
women undergoing total knee arthroplasty surgery for advanced OA (n
¼ 10; aged 70-84 years). Control tibial plateaus were obtained from sex-
matched cadavers, with nomacroscopic/histological evidence of OA nor
medical record of disease/medication affecting bone turnover (n ¼ 13;
aged 70-97 years). Informed consent and institutional ethics committee
approval were obtained for tissue retrieval. Two articular cartilage-
subchondral bone samples (1.0 x 1.0 x depth 1.5 cm) were cut from the
central region of each medial tibial plateau using a low-speed diamond
wheel saw. One sample was micro-CT imaged prior to being en bloc-
stained in basic fuchsin, embedded undecalciﬁed into resin, and
quantitation of in vivo bone microdamage (linear microcracks and
diffuse damage) and resorption in 70mm-thick sections using a semi-
automated image analysis system. The other sample was decalciﬁedand parafﬁn embedded for OARSI grading (Safranin O/Fast Green), and
histoquantitation of osteocyte cell and lacunar morphology (H&E) and
bone marrow vascular density (H&E; Miller’s stain for elastic ﬁbres).
Results: OARSI grading (modiﬁed system: grade 0¼surface intact to
grade 6¼full-thickness loss of cartilage and bone deformation) con-
ﬁrmed that therewas no evidence of OA in the control group (69% grade
0, 31% grade 1). The OA group had moderate to severe cartilage-sub-
chondral bone degeneration (30% grade 3, 30% grade 4, 10% grade 5, 30%
grade 6). Micro-CT analysis demonstrated OA subchondral cancellous
bone to be microarchitecturally distinct from non-OA, with increased
bone volume fraction (p<0.002), trabecular number (p<0.001) and
trabecular thickness (p<0.03) and decreased trabecular separation
(p<0.02), trabecular bone pattern factor (p<0.003) and structure model
index (p<0.03). Linear microcrack and resorption parameters did not
differ between OA and non-OA bone; however, diffuse damage density
(p<0.02) and the ratio of diffuse damage/resorption site density
(p<0.008) were higher for OA.While osteocyte, empty and total lacunar
densities were not different between OA and non-OA bone, percent
empty lacunae was higher for OA bone (p<0.05). The vascular density of
OA subchondral cancellous bone marrow was high in comparison to
non-OA (p<0.001). Further, thick-walled vessels in OA bone marrow
showed signs of pathology, such as focal thickening of the elastic lam-
ina. No correlations were found between any of the measured histo-
morphometric parameters.
Conclusions: Postmenopausal knee OA subchondral cancellous bone is
sclerotic andmay be functionally compromised at thematerial level due
to accumulated diffuse microdamage (zones of submicroscopic cracks)
and increased numbers of empty osteocyte lacunae. Our data are con-
sistent with the hypothesis that repair of diffuse bone matrix micro-
damage may be mediated directly by osteocytes. This is in contrast to
the well-known repair mechanism of linear microcracks (average
length 100mm) via activation of bone resorption. The increased vascu-
larity and vessel pathology in the bone marrow in OA subchondral
cancellous bone is consistent with a role for vascular pathology in OA.
The origin of the observed bone marrow hypervascularity and vessel
wall pathological changes in OA is unknown, but may be secondary to
increased intraosseous pressure in OA, inﬂammation, and/or systemic
metabolic disease.
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DEVELOPMENT OF A MOUSE MODEL OF OSTEOARTHRITIS OF KNEE
BY INDUCTION OF OBESITY AND BIPEDAL WALKING
I. Park, K. Son, H. Kim. Div of Rhematology, Hallym Univeristy Sacred
Heart Hosp., Anyang, Republic of Korea
Purpose: Animal models of osteoarthritis(OA) are used extensively in
research of its pathogenesis and in search of potential disease modify-
ing anti-OA drugs. However, whether current animal models of OA
properly represent human OA is a critical question. In devising an ani-
mal model which can be extrapolated into human disease, 2 factors,
obesity and bipedal walking inherent in human locomotion, have been
under-represented. In this study, we sought to investigate the inﬂuence
of obligatory bipedal walking on OA development in C57BL6 mice. In
addition, by inducing obesity with high fat diet, we observed whether
excess body weight acts synergistically with bipedal walking in the
development of OA.
Methods: Seventy-two 31 week-old C57BL6 mice were divided into 2
groups and one group was fed with 30% fat diet and another group with
control diet for 2 months. After induction of obesity, mice from each
group were again divided into 2 groups and obligatory bipedal exercise
was induced with specially designed treadmill for 1-4 hours daily in
each group, resulting in 4 experimental groups of mice (control, control
bipedal, obese, obese bipedal). After 8,10 and 12 weeks of bipedal
walking, animals are sacriﬁced. Knee joints were obtained and graded
microscopically according to scoring system recommended by OARSI
histopathology initiative and modiﬁed Mankin score. Serum levels of
cartilage oligomeric matrix protein(COMP) and type II collagen degra-
dation product were measured with ELISA. Pain behavior was observed
with von Frey ﬁber test and regularity index measured by catwalk test.
